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The United States Marine Corps (USMC) has a Vision by 2025 to roll out Marine Air Ground Task Force 
(MAGTF) Information Environment Operations (IE Ops) Strategy for the Concept of Employment (COE).  
The approach taken by the Marine Corps must “adapt to meet the new challenges of a perpetually 
expanding and increasingly complex information environment.” The USMC leadership provides further 
clarification: 
  
“This approach should be viewed from the maneuver warfare perspective, such that we extend this 
warfighting philosophy into the information space. … These ideas include operationalizing the 
information environment as a maneuver space, commanding and controlling information capabilities 
integrally to achieve objectives, and providing MEF commanders with dedicated organization, tools, 
and experts to ensure rapidly advancing information capabilities can be planned and executed 
effectively.” 
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Background 
The COE identifies the crux of the problem facing the MAGTF: There is an inadequate mechanism in 
place for the MAGTF commander to comprehensively understand, plan, and execute IE Ops as an 
integral component of MAGTF operations. Today, the MAGTF commander has limited ability to 
maintain a coherent understanding of relevant threats, vulnerabilities, and opportunities across the 
information environment (IE); and has limited command and control (C2) mechanisms in place to 
integrate disparate IE Ops capabilities dynamically across the MAGTF. Additionally, intelligence and 
other information about many aspects of the IE are, at best, scattered across the MAGTF and external 
organizations and, at worst, are non-existent. Moreover, there is no organization or C2 mechanism 
focused on holistically planning and conducting IE Ops. Given the increasing complexity and 
consequence of the IE, the MAGTF must develop a new approach to maneuvering in the IE and 
conducting Information Environment Operations at the tactical level.  
 
The Vision for MAGTF IE Ops in the 2025 timeframe is to: 
“apply informational power in concert with fires and maneuver to accelerate tempo and achieve 
physical and cognitive advantage. … In 2025 the MAGTF will be organized, trained, and equipped to 
sense, understand, and coherently operate within the information environment. Achieving the vision 
requires developing and integrating four central ideas: (1) planning and executing IE Ops along 
functional lines of effort to enable cohesive and comprehensive planning and employment of IE Ops 
capabilities, (2) establishing a dedicated MAGTF IE Ops organization – the Marine Expeditionary 
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Force (MEF) Information Group (MIG) with an associated Combat Operations Center (MIG COC) 
focused on integrating IE Ops along the functional lines of effort, (3) building agile distributed C2 
capabilities to enable collaborative distributed planning and dynamic, decentralized execution, and 
(4) fusing, analyzing, and using disparate intelligence and other information about the IE through a 
near-real time running estimate that feeds the common operational picture/common tactical picture 
(COP/CTP), provides planning support, mission coordination, and supports mission assessment.” 
  
The II Marine Expeditionary Force (II MEF) sponsor has expressed an interest in how a Big Data 
Management Architecture can support these four central ideas. The focus of the study was to identify 
infrastructure-heavy Functional Lines of Effort (FLoE) for the MIG and the MIG COC. The challenge 
inherent for this study is the inherent “conflict” between the “old running estimate,” prescribed in the 
MAGTF IE Ops CoE Manual (Manual), dated 6 JUL 2017, and the “new Running Estimate” that includes 
a Big Data Management, Machine/Deep Learning and other artificial intelligence (AI) frameworks. The 
old running estimate is used in the Tactical Service Oriented Architecture (TSOA) to enable integration 
of the Information Battle Management and Control System’s (IBMCS’s) agile and distributed C2 
capabilities. However, the architecture necessary to build the proposed Data-Information-Knowledge-
(DIKU) Knowledge Base (KB) requires a new and different running estimate that will be informed by the 
Manual. The old running estimate definition presupposed that the DIKU architecture KB would be able 
to employ the running estimate in an analytical engine within IBMCS, but this is not possible.  
 
Findings and Conclusions  
The new running estimate cannot be “estimated” from an analytical engine. It will take significantly more 
effort to dedicate a separate architecture for flexible computations of the running estimate for all FLoE, as 
well as different commands and operational centers. It is anticipated that, as time progresses, even more 
critical capabilities, currently missing in the mission planning cycle, will emerge. 
 
To summarize, our study proposes that the new Running Estimate Architecture (REA) will run side-by-
side with the IBMCS TSOA (as opposed to being nested in the IBMCS as an “analytical engine”). This 
means, of necessity, that some of the IBMCS functions, like IE OPS Running Estimate Information Flow, 
will be migrated from TSOA/IBMCS to the new REA.  This proposal assumes that the infrastructure-
heavy FLoE, #2 Provide IE Battlespace Awareness” and #7 “Control IE Capabilities, Resources, & 
Activities”, rely on the new running estimate and IBMCS. Successful integration of TSOA/IBMCS and 
REA will assure all FLoE, including Functions #2 and #7, enable capabilities of two concurrently running 
integrated architectures. The REA, which is capable of adapting to events in a dynamic world, will be a 
superior choice for real-time planning and variations on a published mission order, as compared with 
TSOA-enabled IBMCS due to TSOA’s data sharing rigidity. 
 
Developing a REA and establishing a connection between both REA and IBMCS/TSOA Mission Planning 
capabilities is fundamental to the “real time” goal toward which the running estimate is driving. Our 
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team believes, for maneuvering, where the information and physical battlespace is significantly affected by 
the rapidly changing events, the adaptivity in all three dimensions (physical, informational and cognitive) 
is what matters the most. The key for the physical dimension is to “keep the eyes on the ground” to feed 
the relevant data. ISR collection planning and C2 assessment feedback loops ensure that is the case. 
Responsibility of the informational dimension is to extract events and entities which affect the Situation 
Awareness and Mission Context. Decision-making by the commanders on their missions of responsibility 
originates from the cognitive dimension. To be called successful, informational dimension should be 
capable of building the mental model of the battlespace for the commanders at their respective tiers. Our 
team is confident a prerequisite to the adaptivity lies in the ability of the informational dimension to 
extract all dynamic events from all incoming data sources. We should never ignore information on the 
entities as they are the facts for the entity properties of the raw maneuvering event graph. This graph 
establishes a baseline for the course of action (COA) selection process under dynamically-changing 
battlespace conditions. For a graph to be actionable, it must be containing a meaning requiring 
integration with events based on dynamically-generated ontologies. The Informational dimension must 
also perform a reduction of a graph to ensure commander’s comprehension. Aggregation over event 
ontology hierarchies, where the highest levels of ontology would be expressed in “commander-level 
ontology” on how they think of actionable events, will result in feeding reduced and valuable information 
into the cognitive dimension to ensure quick and high-quality decisions on how to maneuver the forces 
under complex battlespace situations. 
Recommendations for Further Research 
Current focus of the continuation of the study will be concentrated on initial proof-of-concept based on 
experimenting with the transformation of the spatially-oriented maneuvering entities data (objects and 
subjects) into the temporally-oriented maneuvering events data (directionality and speed). This approach 
has no restrictions for any data modality. We will start experimentation with the “structured activity data” 
by infusing meaning to this data. However, our team views “natural text” as capable of expressing entities 
and, most importantly, events, to generate a “raw maneuvering event graph”. “Event” path of research is 
consistent with Situational Awareness (SA) model developed by Dr. Mica Endsley, world-class expert in 
SA. Her SA model’s highest level of cognition (Level 3) is able to project future states and events. 
 
Acronyms 
AI - artificial intelligence 
C2 - command and control  
COA – course of action 
COC - Combat Operations Center 
COE - Concept of Employment 
COP - common operational picture 
CTP - common tactical picture 
DIKU - Data-Information-Knowledge 
FLoE - Functional Lines of Effort 
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IBMCS - Information Battle Management and Control System 
IE - information environment 
IE Ops - Information Environment Operations 
II MEF - II Marine Expeditionary Force 
KB - Knowledge Base 
MAGTF - Marine Air Ground Task Force 
MEF - Marine Expeditionary Force 
MIG - MEF Information Group  
REA - Running Estimate Architecture 
SA - Situational Awareness 
TSOA - Tactical Service Oriented Architecture 
USMC - United States Marine Corps 
